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EXECUTIVE SUMMARY

YAZOO BACKWATER AREA PROJECT
WATERFOWL APPENDIX

This document summarizes the findings contained in the U.S. Fish and Wildlife Service's
(Service) Waterfowl Technical Appendix (appendix) associated with the Vicksburg District, U.S.
Army Corps of Engineers (Corps) Y azoo Backwater Area Project. It isthe Service's
understanding that this appendix is to become an integral part of the Corp’s environmental

report.

Because of the loss of migratory waterfowl breeding and wintering habitat, continental waterfowl
breeding populations are below long term averages. Since the loss and degradation of habitat
have been identified as the major waterfowl management problem in North America, quantifying
the impacts of the proposed aternatives for the Y azoo Backwater Area Project in terms of
alteration to wintering waterfow! carrying capacity and foraging habitat is the primary purpose of
this appendix.

For purposes of feasibility evaluations of the Y azoo Backwater Area Project alternatives, the
Corps has forecasted that existing conditions will not change over the future without-project
(FWOP). In contrast, the Service believes that those conditions will change significantly over
the 50-year period of evaluation. Because thereis a high degree of uncertainty associated with
the Corps' projection, there isa substantial risk that project impacts will be underestimated.
Thus, in cases where agreat deal of uncertainty or disagreement exists, the use of alternative
future forecasts may be the only method by which decision-makers can clearly be shown the
degree of risk and uncertainty associated with the feasibility (i.e., completeness, effectiveness,
efficiency, and acceptability) of each project aternative. Accordingly, the Service' s planning
team devel oped an alternative future without-project forecast, and it is incorporated by reference
as aco-equal scenario in evaluating the impacts of all project aternatives on wintering waterfowl
habitat. A comparison was made of impacts associated with each plan under the Corps’ and the
Service' s future without project forecasts.

Using with and without hydrology modifications and land use data supplied by the Corps, the
impact methodology used in this appendix was based on food as an index of wintering waterfowl
carrying capacity expressed in terms of the number of duck-use-days (DUD). This methodology
also accounts for the effects of seed consumption and decomposition. Project impacts in terms of
increases and decreases of average seasona acres flooded, during the 120 day wintering period
from November 15 to March 15, were also identified. Project impacts were determined by
comparing existing conditions to the impacts associated with initial array of 35 project
aternatives and the final array of 7 aternatives.



Implementation of purely structural flood control features would result in adverse impacts to
migratory waterfowl wintering habitat (maximum loss of 463,113 DUD, Plan 29, Levee).
Structural plans with reforestation also result in losses (947,514 DUD, Plan 18). Losses would
occur both on private and public lands and would be evident in the four hydrologic reaches.
From the final array of seven alternatives, Plan 3 (NED) would reduce wintering waterfowl
foraging habitat carrying capacity by 188,624 DUD due to the effects of the reduction in
hydrology from pump operation. The purely nonstructural alternative (Plan 2) would result in a
loss of 824,505 DUD. Plan 2, aswell as other plans that have a reforestation feature, result in a
loss of DUD compared to existing conditions. Reforestation provides fewer foraging benefits
than cropland.

Quantifying food availability and consumption by waterfow! represents one facet of waterfowl
biology. It also represents only 50 percent of waterfowl habitat requirements. The availability of
winter water for other uses, i.e., loafing and pair bonding, are equally important and should be
considered equally when a proposed alternative would reduce winter water. The reduction in
wintering waterfow!l habitat that has occurred due to the completion of flood control projectsin
the Lower Mississippi Alluvial Valley is of concern to the Service not just because of adverse
impacts to migratory waterfowl!, but cumulative impacts to the floodplain ecosystem.

Due to the planning efforts of the Corps, the Service, and other interested parties, decision
makers now have the opportunity to reforest a significant portion of the Y azoo Backwater Area,
benefitting all fish and wildlife species dependent on forested wetland habitat. The planning
effort that produced the final array of aternatives for the Y azoo Backwater Area Project, could
chart “new directions’ in water resource planning, not just for Y azoo Basin, but the Lower
Mississippi Valley.



TABLE OF CONTENTS

Section

EXECULIVE SUMIMEAIY ....c..eiiiiiiiiiieiee ettt sttt st nae st nne s
Tahle Of CONLENLS........oiiiieieie et
LISt Of TADIES. ..o
gL 0o (W Tox 1 o o TR
ProjeCtion DESCIIPLION. .....cccuiiierieeieeie ettt sae e
ProjeCt AIEINALIVES .......ooeiieeeiiee ettt et ne s
Historical Perspective of Wetlands and Waterfow! in the Mississippi
ATTUVIAL VALY ...ttt st
WEHIANDS......ceeeeeee e e e
WELEITOWI ... sttt
Wintering Waterfowl Biological CharaCteristics..........ocvvereriineeiencenienene
Habitat AVal@bility.......ccoveieieieesesece e
Habitat UtiliZaHION........ccooieieiiceceeeeee e
SOCIAl BENAVION ......coiiiiiieieie ettt st
PrOJECE IMPACES ...ttt
Impact Assessment Methodologly.........c.coeeverernenenene e
CONSLIUCLION TMPACLS.......eeivieie ettt be e e nee s
Operationa Impacts (Changes in Seasonal Flooding).........ccccceeeevvneennieenee.
Corps Future With and Future Without-Project Analysis..........cccoceeenee.
Service' s Future Without-Project AnalySiS........cooovveeiennneeieneeneeeeeens
Final Array of Alternatives ANalySiS........coccuveriinerienieie e
Conceptua Mitigation MEASUIES..........ccceeeiieriierie e eee s see s
REFOIESIALION. ... e
Average ANNUEl BENEFITS.......cceoieiiiieneseeeee s
CONCIUSIONS......otiiiieiie ettt st st e bt e bt e et e nbe s e e sneeneeas
Literature CITEO........eeieeee ettt e s



LIST OF TABLES

Number
Initial Array of Project Plans, Y azoo Backwater Project..........ccoveeveviennene
Breeding Duck Population ESIMELES..........cccuevirieienienieeieseesieeee e
Midwinter Waterfowl Survey for MiSSISSIPPI......covvreererrieneeneeesee e
Potential Generic Benefits to Mallards and Wood Ducks
From Favorable Winter Water (Habitat) and Feeding Conditions
In the Mississippi Alluvial Valley or under Captive Conditions..................
5 Food Densities and Metabolizable Energy Content of Foodsin

the Mississippi Alluvial Vall€y........cccooveiieeieeeeee s
6 Duck-use-days and Days to Exhaustion of Food Resources for

Flooded Moist Soil, Rice, Soybean, and Bottomland Hardwood Forests...
7 Duck-Use-Days Available for Baseline Conditions...........ccooeveeveniennennnne
8 Calculation Of DUCK-USE-DaYS .......ccocereerieriiinienienee e see s
9 Gainsor Lossesin Duck-Use-Days by Each Plan Compared to

Baseline Conditions Based on the Corps Future Without-Project Conditions..
10 Duck-Use-Days available under the FWS Future Without-Project

@0 o 11 o RS RPR
11 Final Array Of AITEINELIVES........cccoiiiiieieeie e e
12 Future With-Project Loss or Gain in Duck-Use-days of the Final Array

of Alternatives Compared to the Corps Future Without-Project

PrOJECHIONS.....ceiiieie ettt sttt sttt r e e sne e e
13 Plansthat Result in aLoss of Duck-Use-Days and the Potential Mitigation

Acres Required Under Various Management Schemes Considering the Corps

Future With and Without-Project Projections............ccooeeereeneninncenesienens

A WN B

= O b~

11
19
20
23
24

59

64



INTRODUCTION

This revised draft Waterfowl Technical Appendix (appendix) is submitted in partial fulfillment
of the Fiscal Y ear 2000 scope of work for U.S. Fish and Wildlife Service (Service) activities
pertaining to the U.S. Army, Corps of Engineers (Corps), Vicksburg District activities associated
with the Y azoo Backwater Area Project. The purpose of this appendix isthreefold: first, to
identify the relative importance of the general project areain terms of historic trends in wetlands
and wintering waterfowl, primarily mallards (Anas platyrhynchos); secondly, to document
existing wintering waterfowl carrying capacity in the project area, and thirdly, to document
project induced impacts compared to future without-project conditions using food as an index of
carrying capacity expressed in terms of duck-use-days (DUD). Quantifying food availability and
consumption by waterfowl represents one facet of waterfowl biology and it is represents only 50
percent of waterfowl habitat requirements. The availability of winter water for other uses, i.e.,
loafing and pair bonding, are equally important, but difficult to quantify. Flood control projects
that reduce the extent, duration, and frequency of winter water are of concern to the Service.

Water resource planning in the Mississippi Delta has historically been project specific. There has
been a chronic tendency to inadequately consider very real hydrological, social, and
environmental relationships (ecosystem relationships) between flood control projects planned in
one area and their impacts on adjacent areas. All of the projects completed and planned within
the Mississippi Delta (Big Sunflower River Maintenance Project, Upper Y azoo Project, Steele
Bayou Project) exemplify this tendency. These projects may be easily separable on paper, but all
are hydrologically interconnected; high water events within the major rivers and tributary streams
of the Mississippi Delta are dependent on the Big Sunflower River to provide an outlet, whichin
turn are dependent on the Y azoo River, and ultimately the Mississippi River.

Flood control projects should be approached on an ecosystem basis with the goal of creating
economically and ecologically sustainable land uses. The planning effort, both Corps and
Service's, that produced the final array of alternatives for the Y azoo Backwater Area Project,
could chart anew direction in water resource planning, not just for Y azoo Basin, but the Lower
Mississippi Valey. Several features of the plansin the final array would provide
environmentally significant wetland restoration as well as reduce flood damages. This waterfowl
technical appendix represents one of four technical appendices (the others being terrestrial,
aguatic, and wetlands) that analyze the adverse impacts associated with project implementation.

The information contained in this appendix is submitted in accordance with the referenced scope
of work and with provisions of the Fish and Wildlife Coordination Act, but does not constitute
the final report of the Department of Interior, U.S. Fish and Wildlife Service, asrequired by
Section 2(b) of the Act.



PROJECT DESCRIPTION

The reformulation of the Y azoo Backwater Area Project constitutes the third of four phasesin the
Y azoo Basin Reformulation Study. The purpose of the reformulation study is to determine the
best plan to address the remaining flood control needs in the area as well as restoration of the
area s historical environmental resources. Phases one and two (Upper Y azoo Project and Steele
Bayou Project, respectively) have been completed. Phase four, the Tributaries Project, was
initiated in 1995.

The Purpose of the Y azoo Backwater Area project isto reduce flood damages that occur to
approximately 625,000 acres which could be inundated by the 100-year interior flood. When
gravity evacuation of the interior runoff through existing drainage structures (Steele Bayou and
Little Sunflower River structures) is prevented due to high water stages on the Mississippi and
Y azoo Rivers, the pumping plant would be operated to reduce the frequency and duration of
internal flood waters. The pumping plant would be located near the existing Steele Bayou
gravity structure and as an integral feature of the 27.7 mile long Y azoo Backwater Area Levee
(completed in 1978). An inlet channel from the Steele Bayou structure and an outlet channel to
the Y azoo River were completed in 1986.

PROJECT ALTERNATIVES

The development of theinitial array of alternatives was accomplished through the use of
facilitated meetings between interested parties (Federal, State, and local interests) and further
refined by a Consensus Building Committee. The Corps divided the Y azoo Backwater Areainto
four reaches based on drainage: (1) Steele Bayou, 255,735 acres (2) Big and Little Sunflower
Rivers, 121,368 acres, (3) Delta National Forest, 106,733 acres, and (4) Whittington Canal area,
145,965 acres. Land use was determined within each reach. Thirty-five aternatives were
evaluated in four reaches to determine which aternative(s) would best achieve the project
purpose and have the least impact on fish and wildlife resources.

The 35 plans represent different combinations of project features. Plans 1 and 2 are non-
structural alternatives, with and without a reforestation component. Plan 29 involves the
construction of levees along both sides of the Sunflower River system. The levees would restore
the historical separation between the Sunflower and Steele Bayou drainages that was breached in
1978 with the construction of the connecting channel. This alternative would decrease flood
stages in the Steele Bayou sump area, but increase stagesin Reach 4.

All other plans involve the installation and maintenance of a pumps to evacuate flood water over

the main levee at the Steele Bayou drainage structure. The plans differ in pump capacity (i.e.,
14,000 or 17,500 cubic feet per second (cfs)), target water elevation for pump operation (i.e., 80,
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85, 87, 88.5, 91 feet NGV D), and environmental design features (i.e., preservation of existing
woodlands and/or reforestation of existing cleared lands below a specified elevation) (Table 1).

In addition, most plans involve water management that will retain water in forested areas during
specified periods of the year. For example, water management options include (1) maintenance
of water levels below 80 feet NGV D from 1 December to 1 March (eight plans), (2) maintenance
of water levels below 85 feet from 1 January to 15 February, and 80 feet from 1 December to 1
January and 15 February to 1 March (eight plans), and (3) maintenance of water levels below 75
feet year-round (one plan). The Corp’s economic analysis showed that the majority of these
alternatives were not economically feasible and the initial array was reduced to seven alternatives
(Plan 1 no action, Plan 2 nonstructural, Plan 3 NED, Plan 4 85' pump elevation, Plan 5 87' pump
elevation, Plan 6 88.5' pump elevation, and Plan 7 91' pump elevation).

HISTORICAL PERSPECTIVE OF WETLANDSAND WATERFOWL IN THE
MISSISSIPPI ALLUVIAL VALLEY

Wetlands

Before settlement by European and Africans, the Mississippi Alluvial Valley (MAV) was an
intricate maze of bottomland hardwood forests, swamps, and bayous, and historically, the largest
forested wetland in North America (25 million acres) extending approximately from southeastern
Missouri to southern Louisiana. The transformation of this vast forest into agriculture use was
gradual, yet deliberate, with over 80 percent of the forest in thisregion cleared. Most of the MAV
was subject to periodic flooding by the Mississippi River and its tributaries. Following the Flood
Control Act of 1941, hydrologic relationshipsin the MAV were altered by federally funded water
resource developments for flood control and agriculture (Reinecke et al. 1988). Despite these
changes to the landscape and hydrology in the MAV, it remains a critical ecoregion for North
American waterfow! and other wildlife (Kaminski 1999).

Congress enacted a series of Swamplands Acts in the mid-1800's that deeded more than 20
million acres of swamplands to the states. With the proceeds from the sale of these lands being
used for reclamation, wetlands were cleared, drained, and converted to agriculture use.
Extensive settlement of the MAV occurred by 1900. Asthe result of devastating floods (1912,
1913, 1916, and 1927), Congress enacted the comprehensive flood protection program called the
Mississippi River and Tributaries Project (MR&T). Asadirect result of the construction of
1,500 miles of mainline levees along both banks of the Mississippi River under the MR& T
Project, thousands of acres of bottomland hardwood forests were cleared for agricultura
production. These lands were generaly high in elevation for the Delta, well drained, and the




TABLE 1. INITIAL ARRAY OF PROJECT PLANS, YAZOO BACKWATER

PROJECT.
Plans Pump Existing Existing Cleared Water
Component Woodland Land Easement  Management

Easement

Plan 1 NA Preserve below Useretained NA
100.3 NGVD

Plan 2 NA Preserve below Reforest below 90' NA
100.3 NGVD NGVD

Plan 3 14,000 cfs A Preserve below 85' Use retained below NA
NGVD 85 NGVD

Plan 4 14,000 cfs® Preservebelow 85 Useretained below  Below 80' NGVD B
NGVD 85 NGVD

Plan 5 14,000 cfs® Preservebelow 85 Useretained below  Below 85 NGVD ©
NGVD 85 NGVD

Plan 6 14,000 cfs A Preserve below 85' Reforest below 85' NA
NGVD NGVD

Plan 7 14,000 cfs® Preservebelow 85 Reforest below 85 Below 80' NGVD B
NGVD NGVD

Plan 8 14,000 cfs® Preserve below 85  Reforest below 85 Below 85 NGVD ©
NGVD NGVD

Plan 9 14,000 cfs A Preserve below 90' Use retained below NA
NGVD 90' NGVD

Plan 10 14,000 cfs® Preservebelow 90'  Useretained below  Below 80' NGVD B
NGVD 90' NGVD

Plan 11 14,000 cfs® Preservebelow 90'  Useretained below  Below 85 NGVD ©
NGVD 90' NGVD

Plan 12 14,000 cfs A Preserve below 90' Reforest below 90' NA
NGVD NGVD

Plan 13 14,000 cfs® Preservebelow 90'  Reforest below 90°  Below 80' NGVD B
NGVD NGVD

Plan 14 14,000 cfs® Preservebelow 90'  Reforest below 90'  Below 85 NGVD ©
NGVD NGVD




TABLE 1. INITIAL ARRAY OF PROJECT PLANS, YAZOO BACKWATER

PROJECT.

Plans Pump Component Existing Woodland  Existing Cleared Water Management
Easement Land Easement

Plan 15 17,500 cfs A Preserve below 85' Use retained below NA
NGVD 85 NGVD

Plan 16 17,500 cfs® Preservebelow 85 Useretained below  Below 80' NGVD B
NGVD 85 NGVD

Plan 17 17,500 cfs ™ Preservebelow 85 Useretained below  Below 85 NGVD ©
NGVD 85 NGVD

Plan 18 17,500 cfs A Preserve below 85' Reforest below 85' NA
NGVD NGVD

Plan 19 17,500 cfs ™ Preservebelow 85 Reforest below 85 Below 80' NGVD B
NGVD NGVD

Plan 20 17,500 cfs® Preserve below 85  Reforest below 85 Below 85 NGVD ©
NGVD NGVD

Plan 21 17,500 cfs A Preserve below 90' Use retained below NA
NGVD 90' NGVD

Plan 22 17,500 cfs® Preservebelow 90'  Useretained below  Below 80' NGVD B
NGVD 90' NGVD

Plan 23 17,500 cfs ™ Preservebelow 90'  Useretained below  Below 85 NGVD ©
NGVD 90' NGVD

Plan 24 17,500 cfs A Preserve below 90' Reforest below 90' NA
NGVD NGVD

Plan 25 17,500 cfs® Preservebelow 90'  Reforest below 90°  Below 80' NGVD B
NGVD NGVD

Plan 26 17,500 cfs® Preservebelow 90'  Reforest below 90'  Below 85 NGVD ©
NGVD NGVD

Plan 27 14,000 cfs P NA NA NA

Plan 28 17,500 cfs P NA NA NA




TABLE 1. INITIAL ARRAY OF PROJECT PLANS, YAZOO BACKWATER

PROJECT.
Plans Pump Component Existing Woodland  Existing Cleared Water Management
Easement Land Easement
Plan 29 Levee NA NA NA
Plan 30 NED 14,000 cfs Preserve below NA NA
100.3' NGVD
Plan 31 14,000 cfs NA Reforest below 87 Below 75 NGVD E
NGVD south of
Highway 14
Plan 32 14,000 cfs NA Reforest below 87 Below 87" NGVD
NGVD
Plan 33 14,000 cfs NA Reforest below 91 Below 91' NGVD
NGVD
Plan 34 14,000 cfs NA Reforest below 91 Below 91' NGVD F
NGVD
Plan 35 14,000 cfs NA Reforest below Below 88.5'
88.5' NGVD NGVD"

A Pump would operate to provide flood damage reduction for cleared lands above the easement elevation.

B 1 December to 1 March.

€80, 1 December to 1 January and 15 February to 1 March; 85' 1 January to 15 February.

P Pump would operate to provide flood damage reduction for cleared lands above elevation 80' NGV D, except
during 1 December to 1 March when pump would be operated at 85' NGVD.

EYear round.

F Operation of the Steele Bayou drainage structure would be modified to maintain a 70 to 73-ft elevation at Steele

Bayou during low-water periods and to reintroduce Mississippi River flows up to 87 ft NGVD.



most productive in the MAV. Today, these lands are primarily used for the production of cotton,
with soybeans, rice, and wheat also important crops.

Following the completion of interior flood control projects, the period from 1950 through the
1970's saw the expansion of agriculture into the lower, wetter, flood prone land. During thistime
period, approximately 3.5 million acres of wooded wetlands were converted to agriculture
production in the MAV (MacDonald et a. 1979). In western Mississippi, construction of the
Mississippi River mainstem levee system and additional interior drainage improvements have
reduced the acres flooded by the 2 year event by approximately 88 percent (Galloway 1980). The
Y azoo Backwater Area Project is designed to provide additional flood damage reduction for
these marginal agricultural lands.

The futility of farming marginal, floodprone land was made evident during the devastating floods
that occurred from 1973 through 1993, despite the occasional periods of drought. Asthe result
of this extended period of flooding, Congress enacted legislation to protect and restore wetlands
(marginal, flood prone agricultural land brought into production during the period from 1950-
1970): the 1985 Farm Bill, the Emergency Wetlands Protection Act of 1986, the Water
Resources Development Act of 1986, the Agriculture Credit Act of 1987, the Conservation
Reserve Program, the 1990 Farm Bill, the Food Security Act of 1992, the Wetlands Reserve
Program (WRP), and the Federal Agriculture Improvement and Reform Act of 1996. For
example, under the provisions of WRP, the federal government pays land owners fair market
value for marginal cropland (farmed wetlands) and assists in replanting these areas in bottomland
hardwood species. Today, the trend of Federal policy is decidedly toward (1) wetland restoration
that will benefit waterfowl and other wildlife dependent on wetland habitat, and (2) sound
floodplain management.

Waterfowl

Historicaly, the MAV served as a major wintering area for waterfowl. Waterfowl population
numbers began to decline in the 1960's as the direct result of extensive droughts and |0ss of
nesting habitat in the prairie pothole region of the North America and the conversion of wintering
areasin the MAV (bottomland hardwoods) to agricultural production. Waste grain, rice, and
soybeans are now the dominate food sources of waterfowl inthe MAV. These crops aretypicaly
grown on frequently flooded cropland. Federal flood control and drainage programs have
reduced the extent of these flooded areas, the result being that naturally flooded or ponded habitat
islimited for a significant portion of the wintering period and areas that do flood are less
extensive and more ephemeral.



The net effect of wetland conversion and drainage has been that natural habitat is no longer
sufficient to meet the needs of wintering waterfowl and other migratory birds. Clearing for
grazing, timber harvesting, agriculture, and reservoir projects have all contributed to the decline
of bottomland hardwoods in the region.

Within North America, several species of waterfowl, including mallards, are showing signs of
recovery approaching or exceeding the population levels recorded in the 1950's (Annual
Breeding Duck Survey, Table 2). Total duck abundance was 44.4 million birds, and increase of
14 percent over that of 1998, and 35 percent higher than the 1955-98 average. Mallard (Anas
platyrhynchos) abundance was 11.3 million, an increase of 17 percent over 1998 and 53 percent
greater than the long term average. Blue-winged teal (Anas discors) abundance was 7.2 million,
similar to 1998, but 66 percent greater than the long term average. Northern pintail (Anas acuta;
3.1 million, +22 percent), green-winged teal (Anas crecca; 2.8 million, +36 percent), northern
shoveler (Anas clypeata; 3.9 million, +22 percent), and American widgeon (Anas americana; 2.9
million, +4 percent) increased from 1998 estimates. American widgeon (+13 percent), green-
winged teal (+60 percent), and northern shoveler (+95 percent), and gadwall (Anas strepera; 3.2
million, +110 percent) were above their respective long term averages. However, the northern
pintail (-30 percent) was below itslong term average.

While the annual breeding duck surveys are the most reliable estimates of waterfowl populations,
population estimates are also available from extensive surveys of wintering ducks as well as
waterfow! harvest data. The midwinter waterfowl survey for the Mississippi Flyway, conducted
by the Service and the states, is an attempt to count the total number of ducks of each species
(Table 3). Total duck abundance was 5.4 million birds, a decrease of 2 percent over that of 1998,
but equal to the 1989-98 average. Mallard abundance was 2.4 million, an increase of 3 percent
over 1998 and equal to the 1989-1998 average. Blue-winged teal abundance was 186,000 birds,
an 8 percent decrease from 1998, but a 79 percent increase over the 1989-1998 average. Northern
pintail (317,000, -16 percent), green-winged teal (618,000, +5 percent), northern shoveler
(164,000, -45 percent), and American widgeon (244,000, +21 percent) compared to the 1998
estimates. American widgeon (-3 percent), green-winged teal (-14 percent), northern shoveler (-
24 percent), and northern pintail (-37 percent) were below the 1989-1998 average, whereas
gadwall (+27 percent) was above the long term average. These population estimates are not
considered of sufficient reliability to measure trends in abundance of most duck species because
of the large area which must be surveyed and the difficulty of counting birds, especially in
wooded habitats, and the lack of avalid statistical sampling scheme.



TABLE 2. BREEDING DUCK POPULATION ESTIMATES (in thousands) *.

Years Mallard Gadwall American Green- Northern Northern Blue-
Widgeon winged Shoveler Pintail winged

Tead Teal

1955-60 9,386 651 3,195 1,584 1,556 8,543 4,909
1961-65 6,062 928 2,310 1,228 1,368 3,514 3,601
1966-70 7,805 1,641 2,702 1,652 2,105 5177 4,138
1971-75 8,284 1,544 2,973 1,873 2,026 5,968 4,617
1976-80 7,800 1,457 3,012 1,851 1,910 4,891 4,695
1981-85 5,915 1,483 2,616 1,612 1,934 3,240 3,645
1986-90 5,932 1,443 2,002 1,860 1,789 2,334 3,584
1991 5,444 1,584 2,254 1,558 1,716 1,803 3,764
1992 5,976 2,033 2,208 1,773 1,954 2,098 4,333
1993 5,708 1,755 2,053 1,694 2,046 2,053 3,193
1994 6,980 2,318 2,382 2,108 2,912 2,972 4,616
1995 8,269 2,836 2,614 2,301 2,855 2,758 5,140
1996 7,941 2,984 2,272 2,500 3,449 2,736 6,407
1997 9,940 3,897 3,118 2,507 4,120 3,558 6,124
1998 9,640 3,742 2,857 2,087 3,183 2,520 6,398
1999 11,257 3,235 2,983 2,834 3,892 3,060 7,212

1 U.S. Fish and Wildlife Service 1999a



TABLE 3. MIDWINTER WATERFOWL SURVEYS, MISSISSIPPI (in thousands) *.

Years Mallard Gadwall American  Green- Northern Northern
Widgeon winged Shoveler Pintail
Tea
1971-1975 343 4 11 5 2 22
1976-1980 272 8 11 11 2 14
1981-1985 184 15 12 4 10 8
1986-1990 133 11 8 6 23 7
1991 144 22 6 12 6 25
1992 126 14 7 16 4 15
1993 191 27 9 18 10 8
1994 174 43 15 27 9 23
1995 146 21 9 33 6 7
1996 127 11 7 36 6 10
1997 126 22 5 17 8 5
1998 98 39 4 30 4 3
1999 107 16 1 12 1 4
! Gamble 1999

Mid-winter waterfowl surveys provide useful, general information on wintering waterfowl
population levels. Further, comparing the statewide numbers from year to year does not account
for extremes of temperature or above or below normal rainfall; factors known to influence the
arrival and departure of wintering waterfowl. Therefore, these surveys tend to count fewer ducks
than are actually present, but the amount of undercount is unknown and is likely variable from
year-to-year.
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Waterfowl harvests have fluctuated since records have been kept, being lowest during the early
1960's when waterfow! populations, potential hunters, and days afield were low. In most years,
harvests have tracked the fluctuation of these factors, especially waterfow! populations. In recent
years, nationwide harvests of the heavily hunted mallard and of total ducks remained relatively
constant, while hunter numbers declined and hunter success increased. It appears that fewer
hunters have been increasingly successful at harvesting ducks. Inthe Mississippi Flyway, 2.75
million mallards were harvested in 1998, or 52.6 percent of the total mallard harvest in the
United States, followed by 1 million gadwall (56.5 percent of the total harvest), 1 million green-
winged teal (43.4 percent of the total harvest), and 838,000 wood ducks (58.6 percent of the total
harvest). Within Mississippi, mallards also comprised the majority of the ducks harvested (55.1
percent), followed by gadwall (15.8 percent), green-winged teal (8.3 percent), and wood duck
(5.6 percent) (U.S. Fish and Wildlife Service 1999b). Hunters afield in Mississippi totaled
23,041 in 1998 (10 percent more than 1997) and total hunter days equaled 257,530 days (9
percent less than 1997). Total duck harvest in Mississippi in 1998 was 414,300 ducks or 15.7
ducks per adult hunter.

WINTERING WATERFOWL BIOLOGICAL CHARACTERISTICS

The loss and degradation of waterfow!l habitat has been identified as the major waterfowl
management problem in North America (U.S. Fish and Wildlife Service and Canadian Wildlife
Service 1986). Wintering waterfowl habitat requirements can be broken down into three
components: habitat availability, utilization, and suitability in meeting social behaviora
requirements. Waterfowl populations and recruitment in the MAV are a direct function of these
three components.

Habitat Availability

Relationships exist among availability of wetland habitat and food during winter and waterfowl
physiological, behavioral, and population responses (Kaminski 1999). Hydrology and resulting
wetland habitat and intrinsic resources are critical proximate factors related to waterfowl use of
aluvial environments like the Lower Mississippi Delta (Fredrickson and Heitmeyer 1988).
Additionally, current and cross-seasonal physiological status, survival, and reproductive
performance of waterfowl have been linked to winter habitat and food resources (Table 4).
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TABLE 4. POTENTIAL GENERIC BENEFITSTO MALLARDSAND WOOD
DUCKSFROM FAVORABLE WINTER WATER (HABITAT) AND FEEDING
CONDITIONSIN THE MISSISSIPPI ALLUVIAL VALLEY OR UNDER CAPTIVE
CONDITIONS (adapted from Reinecke et al. 1988).

POTENTIAL BENEFIT

REFERENCE

I mproved foraging
Natural foods (e.g., seeds, invertebrates)

Agricultural seeds (rice)

Improved physiological condition
Increased body weight

Earlier prebasic molt in females

Increased pair formation

Changesin distribution and habitat use
Response to local/regional flooding

Regional increase in winter population

Increased survival and reproductive
performance
Surviva

Reproductive performance

Wright (1961), Wehrle et al. (1995)
Reinecke et al. (1988)

Delnicki and Reinecke (1986), Demarest et
al. (1997)

Heitmeyer (1987), Richardson and Kaminski
(1992), Barras (1993)

Demarest et a. (1997), Vrtiska (1995)

Reinecke (unpubl. data), Hepp and Hines
(1991)

Nichols et a (1983)

Reinecke et al. (1987), Demarest et al. (1997),
Vrtiska (1995)

Heitmeyer and Fredrickson (1981), Kaminski
and Gluesing (1987), Dubovsky and
Kaminski (1994) and Vrtiska (1995)

Studies of wild mallards and wood ducks have revealed that landscape-scale flooding and dry
conditions during winter influence distribution and abundance of these and likely other species of
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waterfowl and wetland birds (Kaminski 1999). Widespread winter flooding in the MAV resulted
in regional increases in mallards (Nichols et al. 1983), and bel ow-average precipitation during
spring and summer in southeastern United States caused wood ducks to disperse to more
southerly latitudes during fall and winter where wetland availability apparently was greater
(Hepp and Hines 1991). Additionally, increased wetland availability during winter presumably
enhances foraging opportunities and food availability for mallards and other waterfow! (Wright
1961, Delnicki and Reinecke 1986, Reinecke et al 1988, Wehrle et al 1995), which in turn have
been related to increased body weights in mallards (Delnicke and Reinecke 1986), earlier
prebasic molt and acquisition of basic (breeding) plumage in female mallards (Heitmeyer 1987,
Richardson and Kaminski 1992), and increased mallard survival (Reinecke et al. 1987) and
reproductive rates (Heitmeyer and Fredrickson 1981, Kaminski and Gluesing 1987). The results
of recent research on mallards and wood ducks showed that winter wetland availability islinked
to current and cross-seasonal life-cycle events of mallards and wood ducks, and possibly other
waterfowl using aluvial environments like the Delta (Kaminski 1999).

Managed and unmanaged wintering waterfowl habitats are present in the MAV. Managed
habitats, using structural measures and vegetation manipulation, are primarily found on federal
and state lands, and represent the core wintering habitat during dry (below normal rainfall) years.

Since 1988, Ducks Unlimited, the U.S. Fish and Wildlife Service' s Private Lands Program, and
the Mississippi Partners Program (comprised of the U.S. Fish and Wildlife Service, Delta
Wildlife Foundation, and Mississippi Department of Wildlife, Fisheries and Parks) have
provided assistance to hundreds of private land owners to manage 59,677 acres as winter
waterfowl habitat (30,767 acres under the Private Lands Program, 16,676 by Ducks Unlimited,
and 12,234 acres by the Mississippi Partners Program).

Unmanaged winter habitat provides important foraging habitat to wintering waterfowl during
years of normal or above normal rainfall. These periods of above normal rainfall show increases
in available foraging habitat from 900 percent in Mississippi to 1,200 percent in Arkansas
(Reinecke et al. 1988). The increased availability of wintering habitat also effects the distribution
of wintering waterfowl in the MAV. Proportionately more waterfowl have been found to winter
inthe MAV during periods of above normal rainfall and cold winters (Nichols et a. 1983,
Reinecke et a. 1987). This unmanaged and flood susceptible habitat, which is so important to
wintering waterfowl, has long been subject to federal flood control drainage projectsin the
MAV.

Habitat Utilization
Waterfow!l are mobile and opportunistic, and their feeding habits have changed over time,

presumedly in response to the large scale conversion of native wooded wetlands to small grain
agricultural crops. The principal foods of mallards generally include agricultural grains; seeds
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and tubers of native plants; acorns; and invertebrates such as isopods, snails, and fingernail clams
(Reinecke et al. 1987). Heitmeyer (1985) and Combs (1987) found that pin oak (Quercus
palustris) and cherrybark oak (Quercus falcata var. pagodaefolia) acorns dominate the mallard
diet during years of good mast production and favorable water conditions in southeastern
Missouri. Nuttall oak (Quercus nuttalli) fills the same ecological niche in the southern
Mississippi Delta as pin oak in Missouri.

In the early fall, mallards concentrate on shallowly flooded openingsin bottomland forests.
Shortly after arrival, mallards complete prealternate (breeding plumage) molt and consume
aguatic insects and moist soil seeds. Following molt, mallards begin courtship and by early
January, 90 percent of the birds are paired (Bellrose 1980). During pairing, mallards forage
intensively in flooded forests or agricultural fields, where they consume acorns and cereal grains.
After pairing, mallards readily use shallowly flooded forests and continue to consume acorns,
but increase consumption of macroinvertebrates (Fredrickson and Batema 1992).

Wood ducks and hooded mergansers (Lophodytes cucculatus) use overcup oak, cypress/tupelo
forest types and scrub/shrub habitats during fall courtship and pairing (Bellrose 1980). Both
species breed in Mississippi and nest in natural tree cavities or artificial nest boxes. After
pairing, wintering habitat includes the deeper areas of lowland hardwoods, cypress/tupelo,
overcup oak, and scrub/shrub habitats.

Wright (1961) and Delnicki and Reinecke (1986) demonstrated the importance to waterfow! of
large areas of flooded rice and soybean fields. Seeds and tubers of grasses, sedges, and other
moist soil plants are also important components of the diet (Wright 1961, Wills 1970, Heitmeyer
1985, Delnicki and Reinecke 1986, Combs 1987). Invertebrates generally provide less than 10
percent of the diet in agricultural (Delnicki and Reinecke 1986) and moist soil (McKenzie 1987)
habitats, but may be more important in forested wetlands (Heitmeyer 1985).

Although the nutrition of wintering waterfowl is not well understood, it is, however, increasingly
clear that nutrition affects dietary energy and protein intake, and that meeting these dietary
requirementsis positively related to winters with normal or above normal rainfall. Studies
conducted in Mississippi during the wet winter of 1982-83 show increased mallard body weights
while the dry winter of 1980-1981 show decreased mallard body weights (Delnicke and Reinecke
1986). Similar resultsin Missouri indicated that mallard body weights increased when water
conditions and mast production were favorable, or when rainfall was sufficient to flood low lying
cropland (Heitmeyer 1985, Combs 1987). The condition in which waterfowl return to the
breeding grounds has been shown to have a major impact on their breeding success and survival
(Bellrose 1980, Reinecke et a. 1989).

In recent years, research has focused on relative waterfow! utilization and associated food
availability in natural and agricultural foraging habitat. Utilization of agricultural fields differs
among crops (Nelms and Twedt 1996). Herbaceous native vegetation is used to a greater extent
than any agricultural crops. Bottomland hardwoods are utilized for foraging to a certain extent
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and roosting, loafing, and pair formation to alarge extent (Reinecke et al. 1989). (Caloric values,
seed consumption, and seed decomposition rates of available waterfow! foraging habitat form the
basis for determining project impacts and are discussed in detail in the Impact A ssessment
Methodology section of this appendix.)

Social Behavior

During winter, courtship and pair formation dominate the social behavior of dabbling ducks.
Most of the project areaiis agricultural land, replacing forested wetlands as the primary foraging
habitat. The forested wetlands and normally associated shrub swamps, beaver ponds, riparian
habitat, and other deep water habitat are used as resting or roosting areas and provide isolation
from human disturbance, protection from predators, and a location for courtship and other social
activities where pairs are visually isolated. Whereas much of the foraging and nutritional
requirements can be met by flooded agricultural lands, a variety of habitats is needed to satisfy
the total biological requirements of wintering waterfowl, because members of the population may
differ in their habitat needs at any particular time (Reinecke et al. 1987). Examplesinclude the
likelihood of juvenile or unpaired mallards feeding in agricultural lands and adults and pairs
seeking the isolation of shrub swamps to avoid harassment from courting parties (Heitmeyer
1985).

PROJECT IMPACTS

Project adverse impacts include the direct loss of wooded wetlands due to construction of the
levee alternative ( Plan 29) and indirect loss of wintering waterfowl habitat from the flood
protection provided by the levee alternative. Loss of flooded wintering waterfowl habitat could
also occur by the operation of the pumps aone alternatives and combined alternatives.

I mpact Assessment M ethodology

In this section, the term wintering waterfowl includes primarily puddle ducks consisting of the
mallard, northern pintail, American wigeon, gadwall, green-winged teal, northern shoveler, and
blue-winged teal.

Prior waterfowl appendices incorporated a methodol ogy that used available food (energy) as an
index of the carrying capacity of winter foraging habitat for dabbling ducksin the MAV. This
methodology was developed in 1992 by Mr. Robert Barkley (U.S. Fish and Wildlife Service,
Vicksburg Field Office) and Dr. Kenneth J. Reinecke (United States Geological Survey,
Mississippi Valley Research Field Station). This method was used on several Corps flood
control projects to quantify the impact of atering hydrology on traditional waterfowl wintering
areas and
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for designing appropriate mitigation measures (U.S. Army Corps of Engineers 1991, 1993). This
method has also been used in setting habitat management goals for wintering waterfowl habitat
inthe MAV (Loesch et al. 1994).

The Corps prepared a GI S data base tailored to identify the acres of available foraging habitat
under existing conditions, future conditions with and without the project. For a determination of
existing and future carrying capacities (based on the implementation of an alternative), land use
was broken down into available foraging habitats having food value to wintering waterfowl:
soybeans, rice, moist soil, bottomland hardwood forested wetlands, and other (includes pasture,
open water, etc.).

To determine carrying capacity in terms of numbers of duck-use-days (DUD), data requirements
include land use, hydrology, and available food during the 120 day (November 1 to March 1)
waterfowl wintering period. The data were specific to those habitats and food resources that
were available and used by foraging waterfowl.

The amount of food available on a unit area was determined by Reinecke et al. (1989) and
McAbee (1994). Small grain crop residues, moist soil native weed seeds, acorns, and
invertebrates in forest stands with more than 25 percent red oaks represent the available winter
waterfowl food.

For this waterfowl appendix the previously described methodology was further refined to include
information on seed deterioration rates and seed abundance, invertebrate abundance, as well as
depth and duration of flooding (Nelms 1996). Waterfowl foraging habitat, regardless of food
value, is only of use to wintering waterfowl if available. Food availability is dependent on
flooding. Waterfowl use relatively shallow water areas, eighteen inches or less, for feeding.
Through the use of extensive hydrological data (1943-1999), the Corps provided seasonal acres
flooded eighteen inches or less for the wintering season. The land use data provided for the study
areawere specific to those acres inundated and represent only potential available foraging
habitat. By including the factors described above, the present methodology is more
representative of winter waterfowl foraging habitat.

The index of carrying capacity for wintering waterfowl foraging habitat is expressed in duck-use-
days (DUD) per acre which represents the capacity of the available forage per acre that meets the
energy requirements of one duck for one day. The information requirements to estimate DUD
are: (1) current land use, including crop type, (2) extent, duration, and depth of flooding, (3)
amount of winter food present by land use, (4) energy of food items, (5) deterioration rates of
food items, (6) energy requirements of waterfowl, and (7) estimated density of waterfowl. The
eguation for thisis asfollows:

Food~ Energy
Duck Energy Needs

DUD/Acre=
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The equation used to estimate DUD was further refined by factoring in the amount of seed
deterioration that occurs over time because seed deterioration has a significant impact on DUD.
Deterioration rates were estimated from experimental data using the best fitting regression model
(Nelms and Twedt 1996). Daily seed consumption estimates were also incorporated into the
equation to preclude overestimating the influence of seed deterioration because foods consumed
by ducks are not subject to deterioration. Since DUD are afunction of the weight of the food
available and food is easily converted to calories, calculations are in terms of the weight of food.

The equation for food available to ducks on a given day when seed consumption and
deterioration are taken into account is:

Food; = Food, - é (Food

i=0

+ FOOd deteriorated; )

consumed;

where:

Eood _ Mean duck density” Kcal consumed /duck/day
consumed Kcal / kg of food

and

FOOd jyioraed = FOOd ™ Deterioration rate” days

wherei and | are days.

Duck-use-days per acre, adjusted for deterioration, is calculated by multiplying the number of
days times the projected density of ducks. By converting to DUD, units are comparable across
habitats which facilitates both wetland mitigation efforts and management decisions. Thisis
particularly useful when the loss of one habitat must be mitigated with another habitat type due to
practical constraints or the need to meet multiple ecosystem management goals. DUD provide an
objective index of the relative value of different habitats for dabbling ducks as winter foraging
habitats.

To facilitate calculation, food item densities, deterioration rates, and energy values were
aggregated within a given habitat type. Weighted averages based on weights of food items were
used to calculate the aggregate values. Aggregate values are representative of any generic unit of
food in the habitat of interest (Table 5).
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Once aggregate values were calculated, the density of ducks feeding in the habitats of interest is
projected so that daily consumption can be estimated. An overall average of systematic
observations of waterfowl in flooded moist soil, rice, and soybean fieldsin the MAV was used to
estimate duck density. The estimated diurnal density of ducks in flooded rice, soybean, and
moist soil fieldsin the MAV from data collected by McAbee (1994) and Dr. Dan Twedt (U.S.
Geological Survey) and Mr. Curtis Nelms (U.S. Fish and Wildlife Service, Vicksburg)
(unpublished data) is 10.1 ducks’ha. No empirical estimates of waterfowl density in flooded
bottomland hardwoods (BLH) in the MAV are known to exist, so estimates from croplands and
moist soil are also used for BLH. Little information is available on nocturnal feeding densities of
waterfowl, although this has been shown to be an important phenomenon (Paulus 1980, Reinecke
unpublished data). To adjust for nocturnal foraging, the estimate of diurnal density is doubled to
20.2 ducks’ha. Therole of the projected density and subsequent consumption estimatesis to
dampen the effects of seed deterioration on food availability. If the average daily consumption
estimates were not included in the model then the influence of seed deterioration would be
overestimated because foods consumed by ducks are no longer subject to deterioration. From
these calculations, DUD/ha and Days to Exhaustion (DTE) were generated (Table 6).

Reasonable estimates were generated for the number of days of flooding until exhaustion of food
resources occurred at an average duck density. This density is assumed to be the point where
declining foraging efficiency causes ducksto abandon afield. Reinecke et a. (1989) found this
threshold foraging efficiency to be 50 kg/ha. The estimated Days To Exhaustion (DTE) of food
resources is useful for determining the impact of the length of flooding on habitat values. DTE
allows the inclusion of data on flood duration and is useful in determining the impacts of flood
control projects on wintering waterfowl foraging habitat. For example, if under existing
conditions amoist soil areafloods for 126 days during the waterfow! season, it can support 1,037
ducks per acre per day, and this food resource will be exhausted in 126 days. If aflood control
project reduces the duration of flooding, then food availability will aso be reduced (i.e., loss of
DUD).
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TABLE 5. FOOD DENSITIESAND METABOLIZABLE ENERGY CONTENT OF
FOODSIN THE MISSISSIPPI ALLUVIAL VALLEY .

Foraging Habitat Acorns Grain Weeds Invertebrates
kg/ha(Kcal/kg)  kg/ha(Kcallkg)  kg/ha(Kcallkg) — kg/ha (Kcal/kg)
Moist Soil 450 (2,500) 0.69 (2,500)
Corn 250 (3,670)
Milo 200 (3,500) 25 (2,500)
Rice 1662(2,933)  32%2(2,500) 3.96 2 (2,500)
Soybean 8612 (1,871) 54 2 (2,500) 0.44 2 (2,500)
30% Red Oaks 27 (3,500) 22.5 (2,500) 13.7 (2,500)
50% Red Oaks 44 (3,500) 22.5 (2,500) 13.7 (2,500)
70% Red Oaks 62 (3,500) 22.5 (2,500) 13.7 (2,500)
90% Red Oaks 80 (3,500) 22.5 (2,500) 13.7 (2,500)

L All information from Reinecke et al. (1989) unlessindicated otherwise

2 McAbee (1994)
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TABLE 6. DUCK-USE-DAYS (PER HECTARE AND ACRE) AND DAYSTO
EXHAUSTION OF WINTER FOOD RESOURCES FOR FLOODED MOIST SOIL,
RICE, SOYBEAN, AND BOTTOMLAND HARDWOOD FORESTS.

Habitat Duck-use-days/ha Duck-use-days/ac Days to Exhaustion
Moist Soil 2,563 1,037 126

Rice 1,434 580 71
Soybean 626 253 31

30% Red Oaks 141 572 7

50% Red Oaks 303 123 15

70% Red Oaks 485 196 (237°%) 24

90% Red Oaks 667 270 33

! Nelms and Twedt 1996

2 30% red oaks (57 DUD/acre) is used in this appendix to represent carrying capacity of existing
BLH, and in the calculation of existing conditions.

3 70% red oaks is used in this appendix as an average seedling survival rate. Forty-one DUD
were added due to the presence of moist soil (fallow field) habitat during the first five years after
planting. The 237 DUD/acre is used as the carrying capacity of reforested cleared land in the
calculation of future with and without-project conditions, and to determine mitigation acres.

CONSTRUCTION IMPACTS

Construction impacts are those impacts that would be associated with the construction of the
pumps, maintenance of rights-of-way, or placement of dredged/fill material for the construction
of alevee (Plan 29). These impacts are "direct" in that an acre-for-acre change in land use
occurs. The mgority of clearing for the inlet and outlet channels for the pumps was completed in
1986 and resulted the loss of 296 acres of wooded wetlands. An additional 38 acres of wooded
wetlands will be cleared for a disposal area, and 110.5 acres of cleared land and 5.2 acres of open
water will be filled. Remaining pump construction impacts will be minimal on wintering
waterfowl habitat. Plan 29 (the levee aternative) consists of clearing existing woodlands (400
acresin Reach 2 and 370 acres in Reach 4) and would directly impact wintering waterfowl
habitat.
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OPERATIONAL IMPACTS (CHANGESIN SEASONAL FLOODING)

For purposes of feasibility evaluations of the Y azoo Backwater Area Project alternative plans, the
Corps forecast that existing conditions will not change over the future without-project (FWOP).
In other words, the waterfow! foraging habitat currently available will not increase in the absence
of aproject. In contrast, the Service believes that those conditions will change significantly over
the 50-year period of evauation (i.e., more reforestation will occur in the absence of a project).
Because there is a high degree of uncertainty associated with the Corps' projection, thereisa
substantial risk that project impacts could be underestimated. Thus, in cases where a great deal of
uncertainty or disagreement exists, the use of alternative future forecasts may be the only method
by which decision-makers can clearly be shown the degree of risk and uncertainty associated
with the feasibility (i.e., completeness, effectiveness, efficiency, and acceptability) of each
project alternative. Accordingly, the Service's planning team devel oped an alternative future
without-project forecast, and it isincorporated by reference as a co-equal scenario in evaluating
the impacts of all project alternatives, including the tentatively selected plan (Plan 32) (U.S. Fish
and Wildlife Service 1999c).

Corps Future With and Without-Project Analysis

For existing habitats with value as waterfowl foraging areas and that would be impacted by the
hydrology ateration resulting from the operation of apump, foraging value could be reduced to
zero. Areas that are hydrologically modified (reduced flooding) would reduce the extent of
existing foraging habitat. However, for those alternatives with water management features being
considered, wintering waterfow! foraging habitat would increase. Water management consists of
intentionally flooding areas by holding the water elevation at higher than normal levelsto
increase the extent of waterfowl foraging habitat.

Total DUD for baseline conditions and each alternative plan are presented in Tables 7 and 8,
respectively. Based on Corps dataanalysis, seasonal acres flooded by land use categories, for all
hydrological reaches flooded 18 inches deep or less total 11,907 acres for baseline conditions.
Thisvalue included aland use category “other” that does not provide waterfowl foraging habitat
(i.e., roads). Baseline seasonal acres flooded were adjusted based on the percent of actual
foraging habitat by reach and was determined to be 9,138 acres. Using these acres of habitat,
average seasonal duck-use-daysfor all hydrological reaches total 2,074,371 duck-use-days
(baseline conditions). As mentioned above, the Corps forecast that baseline conditions will not
change significantly over the 50-year period of evaluation. Since the Corps projects no changein
future without-project conditions, the future with-project impacts of a particular plan, changesin
DUD associated with a particular alternative (gains or losses), were compared to baseline
conditions (Table 9).

Implementation of purely structural flood control features would result in adverse impacts to
migratory waterfowl wintering habitat (Plans 3, 9, 15, 21, 27, 28, 29, and 30). Losses would
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occur both on private and public lands and would be evident in al hydrological reaches. For
example, wintering waterfowl foraging habitat carrying capacity would be reduced annually by
188,624 duck-use-days (Plan 30, NED) (Table 9). Combinations of structural and nonstructural
methods (with water management and/or reforestation features) were also evaluated, and
depending on the alternative selected, could have positive benefits to waterfow! (maximum
increase of 733,279 DUD, Plan 11) or negative impacts (maximum loss of 947,514 DUD, Plan
18). Losses of DUD occur when flooded, cleared agricultural land (foraging value of 253
DUD/acre) isreforested (foraging value of 237 DUD/acre).
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TABLE 7. DUCK USE DAYSAVAILABLE FOR BASELINE CONDITIONS

Land Use Percent Land Use  Reach 1 Reach 2 Reach 3 Reach4  Total DUD/acre Total DUD

Acres Acres Acres Acres  Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 186 109 51 203 549 1,037 569,313
Rice 11 17 1 4 510 370 26 101 1,007 580 584,060
Soybeans 13 46 10 25 603 1,002 256 633 2,494 253 630,982
Crop Subtotal 28 68 13 37 1,299 1,481 333 937 4,050 1,784,355
BLH 45 16 71 33 2,088 349 1,815 836 5,088 57 290,016
Acres Subtotal 3,387 1,830 2,148 1,773 9,138 2,074,371
Other 27 16 16 30 1,253 349 408 759 2,769 0 0
Total Acres 4,640 2,179 2,556 2,532 11,907 2,074,371
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TABLE 8. PLAN 1, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use  Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 186 109 51 203 549 1,037 569,313
Rice 11 17 1 4 510 370 26 101 1,007 580 584,060
Soybeans 13 46 10 25 603 1,002 256 633 2,494 253 630,982
Crop Subtotal 28 68 13 37 1,299 1,481 333 937 4,050 1,784,355
BLH 45 16 71 33 2,088 349 1,815 836 5,088 57 290,016
Acres Subtotal 3,387 1,830 2,148 1,773 9,138 2,074,371
Other 27 16 16 30 1,253 349 408 759 2,769 0 0
Total Acres 4,640 2,179 2,556 2,532 11,907 2,074,371
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TABLE 8. PLAN 2, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent LandUse  Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre  Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 186 109 51 203 549 1,037 569,313
Rice 11 17 1 4 510 370 26 101 1,007 580 584,060
Soybeans 13 46 10 25 603 1,002 256 633 2,494 253 630,982
Crop Subtotal 28 68 13 37 1,299 1,481 333 937 4,050 1,784,355
BLH 45 16 71 33 2,088 349 1,815 836 5,088 57 290,016
Acres Subtotal 3,387 1,830 2,148 1,773 9,138 2,074,371
Other 27 16 16 30 1,253 349 408 759 2,769 0 0
Total acres 4,640 2,179 2,556 2,532 11,907 2,074,371
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TABLE 8. PLAN 3, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 166 101 47 186 500 1,037 518,500
Rice 11 17 1 4 456 342 24 93 915 580 530,700
Soybeans 13 46 10 25 540 925 235 582 2,282 253 577,346
Crop Subtotal 28 68 13 37 1,162 1,368 306 861 3,697 1,626,546
BLH 45 16 71 33 1,866 322 1,671 768 4,627 57 263,739
Acres Subtotal 3,028 1,690 1,977 1,629 8,324 1,890,285
Other 27 16 16 30 1,118 321 376 699 2,514 0 0
Total acres 4,146 2,011 2,353 2,328 10,838 1,890,285
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TABLE 8. PLAN 4, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use  Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 176 118 46 205 545 1,037 565,165
Rice 11 17 1 4 485 401 23 103 1,012 580 586,960
Soybeans 13 46 10 25 573 1,084 232 641 2,530 253 640,090
Crop Subtotal 28 68 13 37 1,234 1,603 301 949 4,087 1,792,215
BLH 45 16 71 33 1,983 377 1,649 846 4,855 57 276,735
Acres Subtotal 3,217 1,980 1,950 1,795 8,942 2,068,950
Other 27 16 16 30 1,189 377 371 769 2,706
Total acres 4,406 2,357 2,322 2,564 11,649 2,068,950
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TABLE 8. PLAN 5, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 230 166 60 265 721 1,037 747,677
Rice 11 17 1 4 632 566 30 132 1,360 580 788,800
Soybeans 13 46 10 25 746 1,530 298 828 3,402 253 860,706
Crop Subtotal 28 68 13 37 1,608 2,262 388 1,225 5,483 2,397,183
BLH 45 16 71 33 2,584 532 2118 1,093 6,327 57 360,639
Acres Subtotal 4,192 2,794 2,506 2,318 11,810 2,757,822
Other 27 16 16 30 1,549 533 477 993 3,552 0 0
Total acres 5,741 3,327 2,983 3,311 15,362 2,757,822
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TABLE 8. PLAN 6, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 166 101 47 186 500 1,037 518,500
Rice 11 17 1 4 456 342 24 93 915 580 530,700
Soybeans 13 46 10 25 540 925 235 582 2,282 253 577,346
Crop Subtotal 28 68 13 37 1,162 1,368 306 861 3,697 1,626,546
BLH 45 16 71 33 1,866 322 1,671 768 4,627 57 263,739
Acres Subtotal 3,028 1,690 1,977 1,629 8,324 1,890,285
Other 27 16 16 30 1,118 321 376 699 2,514 0 0
Total acres 4,146 2,011 2,353 2,328 10,838 1,890,285
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TABLE 8. PLAN 7, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 176 118 46 205 545 1,037 565,165
Rice 11 17 1 4 485 401 23 103 1,012 580 586,960
Soybeans 13 46 10 25 573 1,084 232 641 2,530 253 640,090
Crop Subtotal 28 68 13 37 1,234 1,603 301 949 4,087 1,792,215
BLH 45 16 71 33 1,983 377 1,649 846 4,855 57 276,735
Acres Subtotal 3,217 1,980 1,950 1,795 8,942 2,068,950
Other 27 16 16 30 1,189 377 371 769 2,706
Total acres 4,406 2,357 2,322 2,564 11,649 2,068,950
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TABLE 8. PLAN 8, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 230 166 60 265 721 1,037 747,677
Rice 11 17 1 4 632 566 30 132 1,360 580 788,800
Soybeans 13 46 10 25 746 1,530 298 828 3,402 253 860,706
Crop Subtotal 28 68 13 37 1,608 2,262 388 1,225 5,483 2,397,183
BLH 45 16 71 33 2,584 532 2118 1,093 6,327 57 360,639
Acres Subtotal 4,192 2,794 2,506 2,318 11,810 2,757,822
Other 27 16 16 30 1,549 533 477 993 3,552 0 0
Total acres 5,741 3,327 2,983 3,311 15,362 2,757,822
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TABLE 8. PLAN 9, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 170 102 48 192 512 1,037 520,944
Rice 11 17 1 4 469 347 24 96 936 580 542,880
Soybeans 13 46 10 25 554 939 240 599 2,332 253 589,996
Crop Subtotal 28 68 13 37 1,193 1,388 312 887 3,780 1,653,820
BLH 45 16 71 33 1,917 327 1,703 791 4,738 57 270,066
Acre Subtotal 3,110 1,715 2,015 1,678 8,518 1,923,886
Other 27 16 16 30 1,159 326 384 718 2,587 0 0
Total Acres 4,259 2,041 2,399 2,396 11,095 1,923,886
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TABLE 8. PLAN 10, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent LandUse  Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre  Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 181 120 48 211 560 1,037 580,720
Rice 11 17 1 4 498 407 24 106 1,035 580 600,300
Soybeans 13 46 10 25 589 1,101 237 660 2,587 253 654,511
Crop Subtotal 28 68 13 37 1,268 1,628 309 977 4,182 1,835,531
BLH 45 16 71 33 2,039 383 1,686 871 4,979 57 283,803
Acre Subtotal 3,307 2,011 1,995 1,848 9,161 2,119,334
Other 27 16 16 30 1,224 383 379 790 2,776 0 0
Total acres 4,531 2,394 2,374 2,638 11,937 2,119,334
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TABLE 8. PLAN 11, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 235 168 61 271 735 1,037 762,195
Rice 11 17 1 4 646 572 30 135 1,383 580 802,140
Soybeans 13 46 10 25 763 1,547 304 846 3,460 253 875,380
Crop Subtotal 28 68 13 37 1,644 2,287 395 1,252 5,578 2,439,715
BLH 45 16 71 33 2,642 538 2,158 1,117 6,455 57 367,935
Acres Subtotal 4,286 2,825 2,553 2,369 12,033 2,087,650
Other 27 16 16 30 1,584 539 487 1,015 3,625 0 0
Total acres 5,870 3,364 3,040 3,384 15,658 2,807,650




TABLE 8. PLAN 12, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD
Use Acres Acres Acres Acres Acres (Acres X DUD/acre)
R1 R2 R3 R4
Fallow Fields 4 5 2 8 170 102 48 192 512 1,037 520,944
Rice 11 17 1 4 469 347 24 96 936 580 542,880
Soybeans 13 46 10 25 554 939 240 599 2,332 253 589,996
Crop Subtotal 28 68 13 37 1,193 1,388 312 887 3,780 1,653,820
BLH 45 16 71 33 1,917 327 1,703 791 4,738 57 270,066
Acre Subtotal 3,110 1,715 2,015 1,678 8,518 1,923,886
Other 27 16 16 30 1,159 326 384 718 2,587 0 0
Total Acres 4,259 2,041 2,399 2,396 11,095 1,923,886
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TABLE 8. PLAN 13, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent LandUse  Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre  Total DUD
Acres Acres Acres Acres Acres (Acres X
DUD/acre)
Rl R2 R3 R4

Fallow Fields 4 5 2 8 181 120 48 211 560 1,037 580,720

Rice 11 17 1 4 498 407 24 106 1,035 580 600,300

Soybeans 13 46 10 25 589 1,101 237 660 2,587 253 654,511

Crop Subtotal 28 68 13 37 1,268 1,628 309 977 4,182 1,835,531

BLH 45 16 71 33 2,039 383 1,686 871 4,979 57 283,803

Acre Subtotal 3,307 2,011 1,995 1,848 9,161 2,119,334

Other 27 16 16 30 1,224 383 379 790 2,776 0 0

Total acres 4,531 2,394 2,374 2,638 11,937 2,119,334
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TABLE 8. PLAN 14, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 235 168 61 271 735 1,037 762,195
Rice 11 17 1 4 646 572 30 135 1,383 580 802,140
Soybeans 13 46 10 25 763 1,547 304 846 3,460 253 875,380
Crop Subtotal 28 68 13 37 1,644 2,287 395 1,252 5,578 2,439,715
BLH 45 16 71 33 2,642 538 2,158 1,117 6,455 57 367,935
Acres Subtotal 4,286 2,825 2,553 2,369 12,033 2,087,650
Other 27 16 16 30 1,584 539 487 1,015 3,625 0 0
Total acres 5,870 3,364 3,040 3,384 15,658 2,807,650
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TABLE 8. PLAN 15, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre  Total DUD
Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 163 100 47 184 494 1,037 512,278

Rice 11 17 1 4 448 341 23 92 904 580 524,320

Soybeans 13 46 10 25 530 921 232 576 2,259 253 571,527

Crop Subtotal 28 68 13 37 1,141 1,362 302 852 3,657 1,608,125

BLH 45 16 71 33 1,834 321 1,649 760 4,564 57 260,148

Acre Subtotal 2,975 1,683 1,951 1,612 8,221 1,868,273

Other 27 16 16 30 1,101 320 372 691 2,484 0 0

Total acres 4,076 2,003 2,323 2,303 10,705 1,868,273
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TABLE 8. PLAN 16, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 173 118 46 203 540 1,037 559,980
Rice 11 17 1 4 476 400 23 102 1,001 580 580,580
Soybeans 13 46 10 25 563 1,082 229 635 2,509 253 634,777
Crop Subtotal 28 68 13 37 1,212 1,600 298 940 4,050 1,775,337
BLH 45 16 71 33 1,948 376 1,627 838 4,789 57 272,973
Acre Subtotal 3,160 1,976 1,925 1,778 8,839 2,048,310
Other 27 16 16 30 1,169 375 367 762 2,673 0 0
Total acres 4,329 2,351 2,292 2,540 11,512 2,048,310
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TABLE 8. PLAN 17, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 226 166 59 263 714 1,037 740,418
Rice 11 17 1 4 621 564 29 131 1,345 580 780,100
Soybeans 13 46 10 25 734 1,526 294 820 3,374 253 853,622
Crop Subtotal 28 68 13 37 1,581 2,256 382 1,214 5,433 2,374,140
BLH 45 16 71 33 2,542 531 2,088 1,083 6,244 57 355,908
Acre Subtotal 4,123 2,787 2,470 2,297 11,677 2,730,048
Other 27 16 16 30 1,525 530 471 984 3,510 0 0
Total acres 5,648 3,317 2,941 3,281 15,187 2,730,048
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TABLE 8. PLAN 18, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 163 100 47 184 494 1,037 512,278
Rice 11 17 1 4 448 341 23 92 904 580 524,320
Soybeans 13 46 10 25 530 921 232 576 2,259 253 571,527
Crop Subtotal 28 68 13 37 1,141 1,362 302 852 3,657 1,608,125
BLH 45 16 71 33 1,834 321 1,649 760 4,564 57 260,148
Acre Subtotal 2,975 1,683 1,951 1,612 8,221 1,868,273
Other 27 16 16 30 1,101 320 372 691 2,484 0 0
Total acres 4,076 2,003 2,323 2,303 10,705 1,868,273
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TABLE 8. PLAN 19, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 173 118 46 203 540 1,037 559,980
Rice 11 17 1 4 476 400 23 102 1,001 580 580,580
Soybeans 13 46 10 25 563 1,082 229 635 2,509 253 634,777
Crop Subtotal 28 68 13 37 1,212 1,600 298 940 4,050 1,775,337
BLH 45 16 71 33 1,948 376 1,627 838 4,789 57 272,973
Acre Subtotal 3,160 1,976 1,925 1,778 8,839 2,048,310
Other 27 16 16 30 1,169 375 367 762 2,673 0 0
Total acres 4,329 2,351 2,292 2,540 11,512 2,048,310
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TABLE 8. PLAN 20, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 226 166 59 263 714 1,037 740,418
Rice 11 17 1 4 621 564 29 131 1,345 580 780,100
Soybeans 13 46 10 25 734 1,526 294 820 3,374 253 853,622
Crop Subtotal 28 68 13 37 1,581 2,256 382 1,214 5,433 2,374,140
BLH 45 16 71 33 2,542 531 2,088 1,083 6,244 57 355,908
Acre Subtotal 4,123 2,787 2,470 2,297 11,677 2,730,048
Other 27 16 16 30 1,525 530 471 984 3,510 0 0
Total acres 5,648 3,317 2,941 3,281 15,187 2,730,048
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TABLE 8. PLAN 21, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 169 102 48 191 510 1,037 528,870
Rice 11 17 1 4 464 346 24 96 930 580 539,400
Soybeans 13 46 10 25 548 937 240 598 2,323 253 587,719
Crop Subtotal 28 68 13 37 1,181 1,385 312 885 3,763 1,655,989
BLH 45 16 71 33 1,897 326 1,701 789 4,713 57 268,641
Acre Subtotal 3,078 1,711 2,013 1,674 8,476 1,924,630
Other 27 16 16 30 1,137 326 382 716 2,561 0 0
Total acres 4,215 2,037 2,395 2,390 11,037 1,924,630




TABLE 8. PLAN 22, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 180 120 47 211 558 1,037 578,646
Rice 11 17 1 4 494 407 24 105 1,030 580 597,400
Soybeans 13 46 10 25 584 1,100 237 658 2,579 253 652,487
Crop Subtotal 28 68 13 37 1,258 1,627 308 974 4,167 1,828,533
BLH 45 16 71 33 2,021 383 1,684 868 4,956 57 282,492
Acre Subtotal 3,279 2,010 1,992 1,842 9,123 2,111,025
Other 27 16 16 30 1,213 381 380 789 2,763 0 0
Total acres 4,492 2,391 2,372 2,631 11,886 2,111,025
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TABLE 8. PLAN 23, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 233 168 61 270 732 1,037 759,084
Rice 11 17 1 4 641 571 30 135 1,377 580 798,660
Soybeans 13 46 10 25 758 1,545 304 844 3451 253 873,103
Crop Subtotal 28 68 13 37 1,632 2,284 395 1,249 5,560 2,430,847
BLH 45 16 71 33 2,623 537 2,155 1,114 6,429 57 366,453
Acre Subtotal 4,255 2,821 2,550 2,363 11,989 2,797,300
Other 27 16 16 30 1,574 538 485 1,013 3,610 0 0
Total acres 5,829 3,359 3,035 3,376 15,599 2,797,300
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TABLE 8. PLAN 24, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 169 102 48 191 510 1,037 528,870
Rice 11 17 1 4 464 346 24 96 930 580 539,400
Soybeans 13 46 10 25 548 937 240 598 2,323 253 587,719
Crop Subtotal 28 68 13 37 1,181 1,385 312 885 3,763 1,655,989
BLH 45 16 71 33 1,897 326 1,701 789 4,713 57 268,641
Acre Subtotal 3,078 1,711 2,013 1,674 8,476 1,924,630
Other 27 16 16 30 1,137 326 382 716 2,561 0 0
Total acres 4,215 2,037 2,395 2,390 11,037 1,924,630

a7



TABLE 8. PLAN 25, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 180 120 47 211 558 1,037 578,646
Rice 11 17 1 4 494 407 24 105 1,030 580 597,400
Soybeans 13 46 10 25 584 1,100 237 658 2,579 253 652,487
Crop Subtotal 28 68 13 37 1,258 1,627 308 974 4,167 1,828,533
BLH 45 16 71 33 2,021 383 1,684 868 4,956 57 282,492
Acre Subtotal 3,279 2,010 1,992 1,842 9,123 2,111,025
Other 27 16 16 30 1,213 381 380 789 2,763 0 0
Total acres 4,492 2,391 2,372 2,631 11,886 2,111,025
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TABLE 8. PLAN 26, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 233 168 61 270 732 1,037 759,084
Rice 11 17 1 4 641 571 30 135 1,377 580 798,660
Soybeans 13 46 10 25 758 1,545 304 844 3451 253 873,103
Crop Subtotal 28 68 13 37 1,632 2,284 395 1,249 5,560 2,430,847
BLH 45 16 71 33 2,623 537 2,155 1,114 6,429 57 366,453
Acre Subtotal 4,255 2,821 2,550 2,363 11,989 2,797,300
Other 27 16 16 30 1,574 538 485 1,013 3,610 0 0
Total acres 5,829 3,359 3,035 3,376 15,599 2,797,300
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TABLE 8. PLAN 27, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 166 100 47 186 499 1,037 517,463
Rice 11 17 1 4 456 341 23 93 913 580 529,540
Soybeans 13 46 10 25 538 921 234 582 2,275 253 575,575
Crop Subtotal 28 68 13 37 1,160 1,362 304 861 3,687 1,622,578
BLH 45 16 71 33 1,864 321 1,664 768 4,617 57 263,169
Acre Subtotal 3,024 1,683 1,968 1,630 8,305
Other 27 16 16 30 1,117 320 375 698 2,510 0 0
Total acres 4,141 2,003 2,343 2,328 10,815 1,885,747
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TABLE 8. PLAN 28, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 163 100 46 184 493 1,037 511,241
Rice 11 17 1 4 448 339 23 92 902 580 523,160
Soybeans 13 46 10 25 529 918 231 575 2,253 253 570,009
Crop Subtotal 28 68 13 37 1,140 1,357 300 851 3,648 1,604,410
BLH 45 16 71 33 1,832 319 1,642 759 4,552 57 259,464
Acre Subtotal 2,972 1,676 1,942 1,610 8,200 1,863,874
Other 27 16 16 30 1,099 319 371 689 2,478 0 0
Total acres 4,071 1,995 2,313 2,299 10,678 1,863,874
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TABLE 8. PLAN 29, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 116 93 42 182 433 1,037 449,021
Rice 11 17 1 4 320 316 21 91 748 580 433,840
Soybeans 13 46 10 25 378 856 209 570 2,013 253 509,289
Crop Subtotal 28 68 13 37 814 1,265 272 843 3,194 1,392,150
BLH 45 16 71 33 1,310 298 1,484 752 3,844 57 219,108
Acre Subtotal 2,124 1,563 1,756 1,595 7,038 1,611,258
Other 27 16 16 30 786 297 334 685 2,102 0 0
Total acres 2,910 1,860 2,090 2,280 9,140 1,611,258
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TABLE 8. PLAN 30, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 166 100 47 186 499 1,037 517,463
Rice 11 17 1 4 456 341 23 93 913 580 529,540
Soybeans 13 46 10 25 538 921 234 582 2,275 253 575,575
Crop Subtotal 28 68 13 37 1,160 1,362 304 861 3,687 1,622,578
BLH 45 16 71 33 1,864 321 1,664 768 4,617 57 263,169
Acre Subtotal 3,024 1,683 1,968 1,630 8,305
Other 27 16 16 30 1,117 320 375 698 2,510 0 0
Total acres 4,141 2,003 2,343 2,328 10,815 1,885,747
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TABLE 8. PLAN 31, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 299 129 85 266 779 1,037 807,823
Rice 11 17 1 4 823 440 43 133 1,439 580 834,620
Soybeans 13 46 10 25 972 1,189 425 831 3,417 253 864,501
Crop Subtotal 28 68 13 37 2,094 1,758 553 1,230 5,635 2,506,944
BLH 45 16 71 33 3,365 414 3,015 1,097 7,891 57 449,787
Acre Subtotal 5,459 2,172 3,568 2,327 13,526 2,956,731
Other 27 16 16 30 2,019 413 680 997 4,109 0 0
Total acres 7,478 2,585 4,248 3,324 17,635 2,956,731




TABLE 8. PLAN 32, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 174 107 50 196 527 1,037 546,499
Rice 11 17 1 4 478 363 25 98 964 580 559,120
Soybeans 13 46 10 25 565 983 251 612 2,411 253 609,983
Crop Subtotal 28 68 13 37 1,217 1,453 326 906 3,902 1,715,602
BLH 45 16 71 33 1,956 342 1,779 806 4,883 57 278,331
Acre Subtotal 3,173 1,795 2,105 1,712 8,785 1,993,933
Other 27 16 16 30 1,174 342 400 735 2,651 0 0
Total acres 4,347 2,137 2,505 2,447 11,436 1,993,933
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TABLE 8. PLAN 33, CALCULATION OF DUCK USE DAY S, WITHOUT REFORESTATION.

Land Use Percent Land Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD
Use Acres Acres Acres Acres Acres (Acres X DUD/acre)
R1 R2 R3 R4
Fallow Fields 4 5 2 8 181 109 50 201 541 1,037 561,017
Rice 11 17 1 4 497 370 25 100 992 580 575,360
Soybeans 13 46 10 25 587 1,000 252 627 2,466 253 623,898
Crop Subtotal 28 68 13 37 1,265 1,479 327 928 3,999 1,760,275
BLH 45 16 71 33 2,031 348 1,791 827 4,997 57 284,829
Acre Subtotal 3,296 1,827 2,118 1,755 8,996 2,045,104
Other 27 16 16 30 1,218 347 404 751 2,720 0 0
Total acres 4,514 2,174 2,522 2,506 11,716 2,045,104
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TABLE 8. PLAN 34, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Use Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD

Acres Acres Acres Acres Acres (Acres X DUD/acre)

R1 R2 R3 R4

Fallow Fields 4 5 2 8 220 130 54 241 645 1,037 668,865
Rice 11 17 1 4 605 443 27 121 1,196 580 693,680
Soybeans 13 46 10 25 714 1,198 271 754 2,937 253 743,061
Crop Subtotal 28 68 13 37 1,539 1,771 352 1,116 4,778 2,105,606
BLH 45 16 71 33 2,473 417 1,926 995 5811 57 331,227
Acre Subtotal 4,012 2,188 2,278 2,111 10,589 2,436,833
Other 27 16 16 30 1,483 417 435 904 3,239 0 0
Total acres 5,495 2,605 2,713 3,015 13,828 2,436,833
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TABLE 8. PLAN 35, CALCULATION OF DUCK USE DAYS, WITHOUT REFORESTATION.

Land Use Percent Land Reach 1 Reach 2 Reach 3 Reach 4 Total DUD/acre Total DUD
Use Acres Acres Acres Acres Acres (Acres X DUD/acre)
R1 R2 R3 R4
Fallow Fields 4 5 2 8 215 129 54 238 636 1,037 659,532
Rice 11 17 1 4 591 438 27 119 1,175 580 681,500
Soybeans 13 46 10 25 699 1,185 270 743 2,897 253 732,941
Crop Subtotal 28 68 13 37 1,505 1,752 351 1,100 4,708 2,073,973
BLH 45 16 71 33 2,418 412 1,922 980 5,732 57 326,724
Acre Subtotal 3,923 2,164 2,273 2,080 10,440 2,400,697
Other 27 16 16 30 1,450 413 434 890 3,187 0 0
Total acres 5,373 2,577 2,707 2,970 13,627 2,400,697
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TABLE 9. GAINSOR LOSSESIN DUCK-USE-DAYSFOR EACH PLAN

COMPARED TO BASELINE CONDITIONSBASED ON THE CORPS FUTURE
WITHOUT-PROJECT PROJECTION.

Plans DUD w/o Acresto DUD with Plan Total Baseline Changein
Reforest." Reforest * Reforest.® DUD * Conditions®>  DUD °

Plan 1 2,074,371 0 NA 2,074,371 2,074,371 0
Plan 2 2,074,371 4,050 959,850 1,249,866 2,074,371 - 824,505
Plan 3 1,890,285 0 NA 1,890,285 2,074,371 - 184,086
Plan 4 2,068,950 0 NA 2,068,950 2,074,371 -5421
Plan5 2,757,822 0 NA 2,757,822 2,074,371 683,451
Plan 6 1,890,285 3,697 876,189 1,139,928 2,074,371 - 934,443
Plan 7 2,068,950 4,087 968,619 1,245,354 2,074,371 - 839,682
Plan 8 2,757,822 5,483 1,299,471 1,660,110 2,074,371 -829,017
Plan 9 1,923,886 0 NA 1,923,886 2,074,371 - 150,485
Plan 10 2,119,334 0 NA 2,119,334 2,074,371 44,963
Plan 11 2,807,650 0 NA 2,807,650 2,074,371 733,279
Plan 12 1,923,886 3,780 895,860 1,165,926 2,074,371 - 908,445
Plan 13 2,119,334 4,182 991,134 1,274,937 2,074,371 - 799,434
Plan 14 2,807,650 5,578 1,321,986 1,689,921 2,074,371 - 384,450
Plan 15 1,868,273 0 NA 1,868,273 2,074,371 - 206,098
Plan 16 2,048,310 0 NA 2,048,310 2,074,371 - 26,061
Plan 17 2,730,048 0 NA 2,730,048 2,074,371 655,677
Plan 18 1,868,273 3,657 866,709 1,126,857 2,074,371 - 947,514
Plan 19 2,048,310 4,050 959,850 1,232,823 2,074,371 -841,548
Plan 20 2,730,048 5,433 1,287,621 1,643,529 2,074,371 - 430,842

! DUD w/o reforestation = DUD for cleared land + DUD for existing BLH.

2 Acresto reforest = all acres of available cropland.

% DUD with reforestation = determined using 70% red oaks at 237 DUD/acre.
* Plan Total DUD = DUD from acres of reforestation + DUD from acres of existing BLH.

® Baseline Conditions = Corps future without-project conditions.

® Change in DUD = Plan total DUD - Baseline DUD = plan’s impact on waterfowl foraging habitat. These losses of
DUD are due to reforestation. Reforestation provides fewer DUD than cropland (soybeans).
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TABLE 9. GAINSOR LOSSESIN DUCK-USE-DAYSFOR EACH PLAN

COMPARED TO BASELINE CONDITIONSBASED ON THE CORPSFUTURE
WITHOUT-PROJECT PROJECTION.

Plans DUD w/o Acresto DUD with Plan Total Baseline Changein
Reforest." Reforest.” Reforest.® DUD * Conditions®>  DUD °

Plan 21 1,924,630 0 NA 1,924,630 2,074,371 - 149,741
Plan 22 2,111,025 0 NA 2,111,025 2,074,371 36,654
Plan 23 2,797,300 0 NA 2,797,300 2,074,371 722,929
Plan 24 1,924,630 3,763 891,831 1,160,472 2,074,371 - 913,899
Plan 25 2,111,025 4,167 987,579 1,270,071 2,074,371 - 804,300
Plan 26 2,797,300 5,560 1,317,720 1,684,173 2,074,371 - 390,198
Plan 27 1,885,747 0 NA 1,885,747 2,074,371 - 188,624
Plan 28 1,863,874 0 NA 1,863,874 2,074,371 - 210,497
Plan 29 1,611,258 0 NA 1,611,258 2,074,371 -463,113
Plan 30 1,885,747 0 NA 1,885,747 2,074,371 -188,624
Plan 31 2,956,731 5,635 1,335,495 1,785,282 2,074,371 - 289,089
Plan 32 1,993,933 3,902 924,774 1,203,105 2,074,371 - 871,266
Plan 33 2,045,104 3,999 947,763 1,232,592 2,074,371 - 841,779
Plan 34 2,436,833 4,778 1,132,386 1,463,613 2,074,371 - 610,758
Plan 35 2,400,697 4,708 1,115,796 1,442,520 2,074,371 - 631,851

! DUD wio reforestation = DUD for cleared land + DUD for existing BLH.

2 Acresto reforest = al acres of available cropland.

% DUD with reforestation = determined using 70% red oaks at 237 DUD/acre.
* Plan Total DUD = DUD from acres of reforestation + DUD from acres of existing BLH.

® Baseline Conditions = Corps future without-project conditions.

® Change in DUD = Plan total DUD - Baseline DUD = plan’s impact on waterfowl foraging habitat. These losses of
DUD are due to reforestation. Reforestation provides fewer DUD than cropland (soybeans).
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Service' s Future Without-Project Analysis

Because there is a high degree of risk and uncertainty associated with the Corps FWOP
projection (no change over existing conditions for the 50-year project life), the Service's
planning team developed an alternative future without-project forecast and it is incorporated by
reference as a co-equal scenario in evaluating the impacts of all project alternatives, including the
Corps tentatively selected plan (Plan 32) (U.S. Fish and Wildlife Service 1999¢).

The results of the Service’s FWOP analysis showed that approximately 70 percent (30,293 acres)
of the 43,432 acres of reforestation is projected to occur within Zone 1 (somewhat poorly to very
poorly drained soils within the areainundated by backwater flooding at the 2-year frequency
event) (U.S. Fish and Wildlife Service 1999¢). Severa assumptions were made to incorporate
the Service’'s FWORP projection of 43,432 acres of cleared, frequently flooded agricultural lands
being reforested over the next 50 yearsinto this waterfowl impact analysis. The first assumption
was that the acres of reforested wintering waterfowl foraging habitat would occur in Reaches 1
and 2 (primarily Sharkey and Issaquena Counties, within the frequently flooded areas of the
lower and upper sump). Reach 3isprimarily DeltaNational Forest and has very few acres of
cleared land available for reforestation and Reach 4 is comprised of cleared land, but at higher
elevations than Reaches 1 or 2. The second assumption was that 3.8 percent (1,148 acres) of the
cleared acres available with the Service' s FWOP (30,293 acres) would be reforested with red
oaks (70 percent survival) and provide 237 DUD/acre, or atotal of 272,076 DUD (1,148 acres X
237 DUD/acre = 272,076 DUD). The percent of reforestation that would be flooded 18 inches
deep or less during the waterfowl season was determined from the Corps hydrology analysis.
This analysis showed that approximately 3.8 percent (4,066 acres) of the cleared land within the
two-year flood event (107,000 acres) provides suitable wintering waterfowl foraging habitat. It
was assumed that this same percentage would apply to the Service’'s FWOP.

Duck-use-days for the Service's FWOP projection are presented in (Table 10). The calculations
show that under this FWOP, atotal of 2,056,003 DUD would exist at the end of the 50-year
period of analysis (1,493,911 DUD from cropland + 290,016 DUD from existing BLH + 272,076
DUD from reforesting 1,148 acres of cleared land). This represents a decrease of 18,368 DUD
compared to the Corp’ s baseline condition, because reforesting bottomland hardwoods provide
fewer DUD than would be available in agricultural fields. The Service's FWOP projection
provides fewer DUD than the Corps FWOP projection (existing conditions). Therefore, there
will be no DUD foregone considering the Service’s FWORP projection (i.e.., existing waterfowl
foraging conditions are better under the Corps' FWOP than the Service' s FWOP). It should be
noted that quantifying food availability and consumption by waterfowl in shallow water (18
inches deep or less) represents one facet of waterfowl biology. It also represents approximately
50 percent of waterfow! habitat requirements. The availability of winter water at depths greater
than 18 inches and for other uses, i.e., loafing and pair bonding, is equally important. The
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TABLE 10. DUCK-USE DAYSAVAILABLE UNDER THE FWSFUTURE WITHOUT-PROJECT

CONDITION.
Land Use Percent Land Use  Reach 1 Reach 2 Reach 3 Reach4  Total DUD/acre Total DUD
Acres Acres Acres Acres  Acres (Acres X DUD/acre)
R1 R2 R3 R4

Fallow Fields 4 5 2 8 186 109 51 203 549 1,037 569,313
Rice 11 17 1 4 510 370 26 101 1,007 580 584,060
Soybeans 0 21 10 25 0 457 256 633 1,346 253 340,538
Crop Subtotal 15 43 13 37 696 937 333 937 2,903 1,493,911
Baseline BLH 45 16 71 33 2,088 349 1,815 836 5,088 57 (57 X 5088) = 290,016
FWOP BLH 1325 0 O 603 545 0 0 1,148 237 (237X 1,148) = 272,076
Acres Subtotal 3,387 1,830 2,148 1,773 9,138 2,056,003
Other 27 17 16 30 1,253 349 408 759 2,769 0 0
Total Acres 4,640 2,179 2,556 2,532 11,907 2,056,003
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vertical structure provided by treesis also important for cover, notably absent from agricultural
fields. Lastly, the benefits of reforestation meet the habitat requirements of many other species
dependent on wooded wetlands.

Final Array of Alternatives

Theinitial array of 35 alternatives was further reduced by the Corps economic analysis, resulting
inafina array of 7 alternatives (no action, nonstructural, NED, and 4 combination
structural/nonstructural plans) (Table 11). Thefinal array of alternatives were renumbered Plan 1
through Plan 7 and compared to the Corps’ future with project conditions (Table 12). Comparing
Plan 3 (NED, 1,885,747 DUD) to baseline conditions (Plan 1 No Action, 2,074,371 DUD)
resultsin the loss of 188,624 DUD. The purely nonstructural alternative (Plan 2) resulted in a
loss of 824,505 DUD. Plan 7, reforesting the same acreage as Plan 2 resulted in fewer losses of
DUD (213,747 DUD) due to the effects of the hydrology restoration feature of this plan.

CONCEPTUAL MITIGATION MEASURES

Depending on the alternative selected, wintering migratory waterfow! habitat |osses could occur
in al four reaches. The following discussion, which is conceptual, isintended to provide
examples of how intensively managing wintering waterfowl habitat can both increase foraging
habitat for wintering waterfowl and meet their broader ecological requirements.

Refor estation

Reforestation is the Service's preferred mitigation technique for several reasons. 1) Reforestation
constitutes an ecosystem approach to replacing the waterfowl! values that would be lost through
project construction. Instead of concentrating on implementing a mitigation feature aimed at
primarily replacing the lost food values, reforestation would address all wintering waterfowl
habitat requirements. In this appendix we have used food as an index of waterfowl habitat needs.
Waterfowl are not able to divide their world and habitat needs into such specific compartments.
A bottomland hardwood forest ecosystem provides food and other waterfowl habitat needs such
as courtship sites, protection from predators and adverse weather, resting and roosting areas, and
isolation from human disturbance. 2) Reforestation would provide a stable, low maintenance,
high reliability mitigation feature. These mitigation features are supposed to last for the 50 year
project life. Other mitigation techniques that would replace lost waterfowl food values, such as
moist soil management areas, would require periodic maintenance and/or active operation in
order to provide the predicted food supply.
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TABLE 11. FINAL ARRAY OF ALTERNATIVES.

Project Features Plan 1* Plan 2 Plan 3 Plan 4 Plan5 Plan 6 Plan 7

No Action NS NED TSP FWS
Non-structural Flood Damage Reduction NA Below 91 None Below 85' Below 87' Below 885 Below 91
Zone
Pump Elevation NA NA 80 85' 8r 88.5' o
Pump Size NA NA 14,000 cfs 14,000 cfs 14,000 cfs 14,000 cfs 14,000 cfs
Restoration Acreage NA >107,000ac  None 40,100 ac 62,500 ac 77,300 ac 107,000 ac
Gate Closed Elevation NA NA 75 75 75 87 8r
Hold Elevation NA NA 70 70 70 73 73
Mitigation Requirements NA None Yes Yes None None None
Cleared Land Easements NA Yes No Yes Yes Yes Yes
Woodland Easements NA Yes No No No No Yes

'Plansin the final array were re-numbered.
Plan 2 = Plan 33 (initia array)
Plan 3 = Plan 27 (initia array)
Plan 4 = Plan 6 (initial array)
Plan 5 = Plan 32 (initia array)
Plan 6 = Plan 35 (initia array)
Plan 7 = Plan 34 (initial array)



TABLE 12. FUTURE WITH-PROJECT LOSSOR GAIN IN DUCK-USE-DAYSOF THE FINAL
ARRAY OF ALTERNATIVES COMPARED TO THE CORPSFUTURE WITHOUT-PROJECT
PROJECTION.

Plans Baseline Future with Plan Change in DUD with Plan
DUD? DUD compared to Baseline?

Plan 1 No Action 2,074,371 2,074,371 0

Plan 2 Non-Structural 2,074,371 1,249,866 -824,505
Plan 3 NED 2,074,371 1,885,747 -188,624
Plan 4 (85) 2,074,371 1,139,928 -934,443
Plan 5 (87") 2,074,371 1,203,105 -871,266
Plan 6 (88.5) 2,074,371 1,442,520 -631,851
Plan 7 (91" 2,074,371 1,463,613 -610,758

! Baseline DUD = Corps FWOP.

2 Losses of DUD are due to the effects of reforestation. Other benefits to wintering waterfowl would be realized from
reforesting cleared land. Benefits would include isolation for pair bonding, better protection from disturbance and
harassment than in more open areas, and protection from predation and extremes in weather conditions.
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With constantly changing funding priorities a"no maintenance-no operation-self sustaining”
mitigation feature is much more reliable and cost effective. 3) The chance of successful
waterfowl habitat value replacement is highest with reforestation. Reforestation would create a
system that would mimic the previously existing bottomland hardwood ecosystem, which
historically had a proven record of providing high quality waterfowl habitat (Reinecke et al.
1989). 4) Application of the principles of landscape ecology dictate that we use reforestation as
the primary mitigation technique. The project area contains large blocks of agricultural land and
lacks large blocks of forested habitat. To establish ecosystem diversity, large blocks of forested
habitat should be established. While meeting the goals of waterfowl, reforestation of large tracts
of bottomland hardwood forests would also meet the needs of neotropical migratory birds many
of which are declining (Hunter et al. 1993). Other management techniques would not benefit
neotropical migratory birds. 5) Reforestation would also offset terrestrial and wetland losses. 6)
Reforestation of marginal agricultural (farmed wetlands) or other cleared landsis easily
accomplished. Actions required include direct seeding or planting seedlings and other activities
ranging from extensive mowing and fertilization to only seed bed preparation.

Reforested mitigation areas should be subject to frequent and sustained winter flooding 18 inches
deep or less. Forest stand composition should intentionally favor, but not be exclusively
composed of, heavy seeded species dominated by red oaks for maximum benefits to wintering
waterfowl. Table 13 shows the potential mitigation acres that would be required for the 28 plans
that result in aloss of DUD. For example, using the Corps’ FWOP (baseline conditions), if a
mitigation site was reforested with red oak species with a seedling survival of 70 percent (237
DUD/acre), then the acres required to mitigate for impacts associated with the NED Alternative
(Plan 3, final array) would be as follows: 188,624 DUD lost and 796 acres required to offset
impacts. Through the use of water control structures, moist soil and rice fields could be used to
offset impacts resulting from project construction, and further reduce the mitigation acres
required. However, costly and intensive management would be required to achieve desired
results with these two methods.

Based on costs recently developed by the Service and the Corps, seed bed preparation for either
direct seeding or planting seedlings amounts to approximately $10 per acre using a bush-hog or
$20 per acre using adisc (Mr. John Kaiser, Vicksburg District Corps, pers. comm.) Depending
upon the availability of seeds or seedlings, planting costs are approximately $130 per acre. Bare
root seedlings, purchased in lots of 100,000 or more, cost $135 per thousand; containerized
seedlings cost $298 per thousand. Annual operation and maintenance costs vary from $1 to $20
per acre depending on the intensity of management efforts.

Benefits could be expected immediately due to the presence and availability of native moist soil

plants in the newly planted "forest” and would gradually change to those benefits associated with
forests dominated by red oaks and the associated invertebrate community.
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TABLE 13. PLANSTHAT RESULT IN A LOSS OF DUCK-USE-DAYSAND THE POTENTIAL
MITIGATION ACRESREQUIRED UNDER VARIOUS MANAGEMENT SCHEMES CONSIDERING
THE CORPSFUTURE WITH AND WITHOUT-PROJECT PROJECTIONS.

Management Schemes

Plans Loss of DUD Moist Soil @ Rice @ 580 Soybean @ 253 BLH @ 70%
with Plan 1,037 DUD/ac DUD/ac DUD/ac Red Oaks 237
DUD/ac

Plan 2 - 824,505 795 1,422 3,259 3,379
Plan 3 - 184,086 178 317 728 777
Plan 4 -5421 5 9 21 23
Plan 6 -934,443 901 1,611 3,693 3,943
Plan 7 - 839,682 810 1,448 3,319 3,543
Plan 8 - 829,017 799 1,429 3,277 3,498
Plan 9 - 150,485 145 259 595 635
Plan 12 - 908,445 876 1,566 3,591 3,833
Plan 13 799,434 771 1,378 3,160 3,373
Plan 14 -384,450 371 663 1,520 1,622
Plan 15 - 206,098 199 355 815 870
Plan 16 - 26,061 25 45 103 110
Plan 18 -947,514 914 1,634 3,745 3,998
Plan 19 -841,548 812 1,451 3,326 3,551
Plan 20 -430,842 415 743 1,703 1,818
Plan 21 - 149,741 144 258 592 632
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TABLE 13. PLANSTHAT RESULT IN A LOSS OF DUCK-USE-DAYSAND THE POTENTIAL
MITIGATION ACRESREQUIRED UNDER VARIOUS MANAGEMENT SCHEMES CONSIDERING
THE CORPSFUTURE WITH AND WITHOUT-PROJECT PROJECTIONS.

Management Schemes

Plans Loss of DUD Moist Soil @ Rice @ 580 Soybean @ 253 BLH @ 70%
1,037 DUD/ac DUD/ac DUD/ac Red Oaks 237
DUD/ac

Plan 24 -913,899 881 1,576 3,612 3,856
Plan 25 -804,300 776 1,387 3,179 3,394
Plan 26 - 390,198 376 673 1,542 1,646
Plan 27 - 188,624 182 325 746 796
Plan 28 - 214,645 207 370 848 906
Plan 29 - 463,113 447 798 1,830 1,954
Plan 30 - 188,624 182 325 746 796
Plan 31 - 289,089 279 498 1,143 1,220
Plan 32 - 871,266 840 1,502 3,444 3,676
Plan 33 -841,779 812 1,451 3,327 3,552
Plan 34 - 610,758 589 1,053 2,414 2,577
Plan 35 -631,851 609 1,089 2,497 2,666

Average Annual Benefits

Mitigation values achieved would vary depending on the cover type established. Average annual
duck-use-day</acre within the Project Area could be expected to range from 1,037 for amoist

soil area exclusively devoted to wintering waterfowl, to 253 DUD/acre for a flooded harvested
soybean field that has not been fall plowed or burned, to 237 DUD/acre for reforested bottomland
hardwoods with mast bearing species (assuming a 70 percent seedling survival rate).

In addition to food values, other benefits to wintering waterfowl would also be realized from the
establishment or enhancement of forested wetlands. Benefits would include isolation for pair
bonding, better protection from disturbance and harassment than in more open areas, and
protection from predation and extremes in weather conditions.

Unquantified benefits resulting from establishment of more dependable wintering waterfowl
foraging habitat accrue to the whole range of resident and migratory species attracted to wetlands
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aswell asoverall wetland functional values. Not intended as all inclusive, the list of fauna
benefitting would include resident aquatic furbearers, resident and migrant shore and water birds,
insectivorous and granivorous neotropical migratory birds, native amphibians and reptiles, and
the broad range of resident game and nongame birds and mammals known to inhabit forested
wetlands and non-wooded wetlands (such as moist soil areas).

Other functional wetland values attributable to reforested areas include flood water storage,
improved water quality, ground water recharge, esthetics, and scientific study opportunities.
Additionally, economic benefits resulting from added outdoor recreation opportunities and the
harvest of timber and other wood products could offset economic losses resulting from instances
where existing agricultural practices/|eases might have to be modified.

CONCLUSIONS

Because there was a substantial risk that project impacts would be underestimated, it was
necessary to analyze two future without-project scenarios so that decision makers would have the
opportunity to evaluate the full range of aternatives and associated impacts. All plans, with the
exception of the No Action Plan, decreased DUD with the Corps’ FWOP projection. The No
Action Plan under the Service’s FWORP projection resulted in aloss of 18, 368 DUD dueto the
effects of reforestation. The Service’'s FWOP would provide fewer DUD than the Corps
FWOP, therefore, there would be no DUD foregone.

Implementation of purely structural flood control features (e.g., Plan 3 NED, final array) would
result in adverse impacts to migratory waterfowl wintering habitat. Except for the no action plan,
Plan 3 resulted in fewer losses of DUD than al plans with areforestation feature. L osses would
occur both on private and public lands and would be evident in all hydrological reaches. Project
aternatives that reduce the extent, duration, and frequency of winter water are of concern to the
Service. Other plans considered in theinitial array of alternatives (maximum increase of
733,279 DUD, Plan 11) would provide higher DUD, but these increases were due to intentional
water management (holding water at higher elevations with gates) during the waterfow!l season.
Thistype of water management feature was considered cost prohibitive and these plans were
deleted from further analysis.

The purpose of this appendix was threefold: first, to identify the relative importance of the
genera project areain terms of historic trends in wetlands and wintering waterfowl; secondly, to
document existing (baseline) wintering waterfowl carrying capacity in the project area, and
thirdly, to document project induced impacts by comparing future with and without-project
conditions using food as an index of carrying capacity expressed in terms of duck-use-days
(DUD). However, quantifying food availability and consumption by waterfowl in shallow water
(18 inches deep or less) represents one facet of waterfowl biology and only 50 percent of
waterfowl habitat requirements. The availability of winter water at depths greater than 18 inches
and for other uses, i.e., loafing and pair bonding, is equally important and should be considered
when selecting a plan that could reduce the extent of wintering waterfowl habitat.
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